This paper examines the determinants of household savings in South Africa over the period 
Introduction
The pivotal role played by savings in enhancing a sustainable economic growth through its effect on investment has attracted much attention in the academic and policy discourse. Domestic savings that are generated in the economy provide the means for the financing of domestic fixed capital formation, which, in turn, affects economic growth potential. Savings cushion the economy against fluctuating international capital. In periods of low or fluctuating capital, domestic savings are essential to finance high levels of capital formation thereby leading to increased productivity and sustainable economic growth. In addition, higher national saving would help to reduce, rather than exacerbate, the trade and current account deficits. Without a higher rate of national saving, the country will be faced with one of two possible outcomes: either the current account deficit will remain high, running the risk of fueling increased protectionist pressures; or fail to maximize investment in the domestic economy precisely when the return to such investment is high (Luüs, 2005) . Domestic savings consist of three components: corporate, household and government savings. In South Africa household savings are relatively low by international standards. According to the Development Bank of Southern Africa (2011), which makes reference to a recent World Bank economic update on South Africa, it is argued that the primary driver behind low savings is a low household savings rate driven by the country's exceptionally high unemployment rate. This is confirmed by Masilela (2012) in pointing out that while government and corporates are saving, individual South Africans are not and the trend appears to be getting worse each year. This makes the economy to rely on foreign capital inflows to finance domestic investments thereby making the economy to be vulnerable to external shocks. This paper aims to achieve a better understanding of what drives aggregate household savings, based on a detailed empirical analysis for which we estimate a long run savings function. The rest of the paper is outlined as followssection two presents an overview of household savings in South Africa from 1990 to 2011, section three reviews various related literatures, section four discusses the methodology, section five presents the data analysis and interpretation of findings and section six provides conclusion, and recommendations. Several reasons have been put forward as the likely reasons for low household saving levels in the 1990s. Slow economic growth and rising tax and real interest burdens which all reduce per capita income contributed to the decline in the saving rate in the 1990s (Mnyande, 2010) . In addition, the effects of financial liberalisation aided strongly to the significant rise in the consumption-to-income ratio as well as reducing credit constraints, thereby reducing household savings (Aron and Muellbauer, 2001) .
An Overview of Household Savings in South Africa
Although in the period 1998 to 2005 household saving levels were high, the frequency of dissavings was also high. Romm (2005) explain that expanding household wealth as a result of rising asset values, particularly house prices and the decline in the interest rate from 1998 augmented the effects of financial liberalisation on declining household saving. Klein (n.d) in Manyama (2007) explains that in 2002, the South African government was criticized for not creating a favorable savings environment as economists argued that the government is skewing the taxes against top earners, henceforth reduced household savings since the largest portion of household savings in South Africa is contributed by high-income earners.
The period 
Literature Review
Due to the crucial role played by savings in promoting a sustainable economic growth, many economists explored the subject of explaining the determinants of savings. There is a vast literature on the macroeconomic determinants of household saving behaviour both on an individual country-basis as well as across nations. Most of these studies use the life cycle hypothesis (LCH) in explaining the major determinants of household savings. Formulated by Modigliani and Brumbergin (1954) , the general LCH has been modified over the years to overcome its shortfalls. The hypothesis is based on the notion of a rational consumer who tries to maximize utility subject to a budget constraint. It assumes a finite lifetime with a distinct period of retirement at the end. The LCH stresses the role played by savings in smoothing out consumption over the entire life of an individual. In its simplest form, life cycle hypothesis divides the lifetime of individuals into a working period and a retirement period (Crown, 2002) . In this way, the structure of the model clearly explains the vital role played by demographic factors (age) and income growth in explaining saving patterns.
The LCH proposes a hump-shaped savings pattern whereby the early and later stages of life are associated with dissavings and the middle stage is characterized by savings. It is argued that the young and old generations are less productive and have no or less income henceforth they tend to dissave. On the other hand the middle generation is more productive and has more income to save for the future. The hypothesis also point out the crucial role played by income growth in explaining savings behaviour arguing that an increase in the rate of growth of income per capita increases the aggregate saving rate (Nwachukwun and Egwaikhide, 2007) . Huang (2006) explains that in 1986 Modigliani extended the basic life cycle model by including two more influences on household saving; the real interest rate and social security payments. There is lack of consensus on the likely effects of real interest rate on savings due to the contradicting substitution and income effects. Whilst the substitution effect describes that an increase in interest rate will increase savings as a consumer forgoes current consumption for more future returns, the income effect is for the idea that an increase in interest rate will lead to reduced savings as consumers will be expecting increased incomes in the future. Studies such as Callen and Thimman (1997); Dirschmid and Glatzer (2004) as well as Athukorala and Tsai (2010) support the substitution effect whilst Loayaza et al (2000); Aron and Mullerberg (2000) and Simleit et al (2011) support the income effect. Some studies for example Schmidt-Hebbel et al (1992) and Chen (2002) however find no relationship between savings and interest rate altogether.
The LCH stresses that the existence of social security payments negatively impacts on savings the precautionary motive for saving is reduced. Several studies such as Jappelli (2005) support this proposal.
Harris, Loundes and Webster (1999) used a unique survey of consumers to examine the determinants of household savings in Australia. The data used in the estimation were driven from the pooled results of quarterly surveys conducted over the period August 1994 to February 1999. Results of the study support the observation that incomes are the most important determinants of household saving. Demographics and householders level of economic optimisms were also found to be contributing much towards household savings.
Findings of the study done by Kulikovet al (2007) to ascertain the determinants of household saving in Estonia reveal that income and wealth related covariates together with other important variables, such as possession of durable goods and educational attainment were found to be among the most important determinants of household saving behavior.
Fasoranti (2007) focused on the influence of rural saving in mobilization on economic development of rural dwellers in Nigeria. Data was collected through a questionnaire to 100 respondents from 5 villages. Results of the Ordinary Least Square estimation technique indicate that income, human capital, investment and assets positively contribute to total savings. The rural saving situation in Vietnam was examined by Newman et al (2008) focusing on the determinants of household savings with special interest in the possible effects of network savings behaviour on household savings behaviour. Data used was taken from the Vietnam Access to Resources Households Survey implemented between August and September 2006 in 12 provinces. Among the general determinants of savings discovered, it was noted that wealth dominates the participation decision, no significant effect of education was found, negative effects of age of household head were found and financial savings were low and share of formal savings were relatively small.
The determinants of aggregate household savings in a panel of 18 developed countries for the period 1980-2005 were investigated by Salotti (2008) giving much focus to the role played by wealth. Results of the fully modified ordinary least square (FMOLS) estimation technique indicate that an increase in wealth negatively affects household savings.
Du Plessis (2008) investigated the determinants of household saving behaviour in South Africa by conducting oneon-one interviews with the selected economists, so as to gauge each participant's opinion. Although most interviewees agreed to the idea that theoretical determinants of savings discussed in saving literature play a key role in determining household savings, they however did not regard current income as the primary determinant of savings behaviour. Overall, major findings of the study show that household saving is impacted negatively by the prevalence of an aspirational culture in which consumption is encouraged by access to credit facilitated by South Africa's sophisticated financial sector. More so, governmental policies with regard to wealth distribution and welfare payments are regarded to contribute to the creation of a culture of dependence and a reduction in household savings.
Mahlo (2011) estimated the relationship between household savings and income, consumption, interest rate and debt in South Africa using the ordinary least squares estimation model over the period 1990-2009. His results point out that whilst there is a positive relationship between income and household saving as well as between household savings and interest rates; a negative significant relationship exists between household consumption and household savings plus between household debt and savings. Overall, he notes that household income is the main determinant of household savings in South Africa.
From the reviewed literature variables such as interest rate, income, inflation rate and demographic factors tend to be central to the analysis of factors that determines household savings. The study will consider these variables based on their relevance to South Africa and availability of data. Literature is inconclusive on the likely effects of different variables on household savings.
Methodology
The study adopts an econometric model in explaining the determinants of household savings in South Africa. The existence of a short run and long equilibrium relationship among variables is established by employing various econometrics techniques. These include the Augmented Dickey-Fuller (ADF) and Phillips Perron Unit Root tests, Johansen Co-integration test and the Vector Error Correction Mechanism (VECM).
Model Specification and Definition of Variables 4.1
In this study based on the review of the literature, the the household savings will be modeled as a function of the level of real disposable income (Y), age dependency Ratio (ADR), real interest rate (RIR) and inflation (INF). The household savings model can therefore be specified as follows:
HRS is the ratio of household savings to household disposable income. Y is the level of annual household disposable income. GDP per capita is used in the study to measure the level of household disposable income.
ADR is the age dependency ratio. Age dependency ratio in this context is defined as the ratio of dependents (people younger than 15 or older than 64) to the working-age population (those ages 15-64). Data used in this study is shown as the proportion of dependents per 100 working-age population.
RIR is the real interest rate. In this study real interest rate is defined as the lending interest rate adjusted for inflation as measured by the GDP deflator.
INF is inflation as measured by the consumer price index (CPI) excluding food and non-alcoholic beverages for all urban areas. The CPI price index reflects the annual percentage change in the cost to the average consumer of acquiring a basket of goods and services that may be fixed or changed at specified intervals, such as yearly.
The econometric form of equation (1) Coefficients of each independent or explanatory variable t = Error term Real household disposable income will be converted into logarithm in order to obtain elasticity coefficient and remove the effect of outliers. Thus the function becomes:
The 'priori' expectations are determined literature and refer to the expected relationship between the explained variable and the explanatory variable(s). Income and inflation are anticipated to have positive coefficients signs whereas age dependency ratio is expected to have a negative coefficient. Real interest can have either a positive or a negative coefficient.
Data Sources 4.2
The study gathered time series annual data for the above variables for the period covering 1990 to 2011 from the World Bank Statistic and the Reserve Bank of South Africa Statistics. Due to the unavailability of ratio of savings to GDP data which is the most suitable time series, this study used the ratio of savings to household disposable income is considered. Nevertheless ratio to disposable income is a good measure since individuals save out of disposable income.
Data Analysis and Interpretation of Findings

Unit Root Test 5.1
Since this study involves time series data, the Johansen technique cannot be applied unless it is established that the variables concerned are stationary. This study uses the Augmented Dickey-Fuller (ADF) and Phillip-Perron (PP) unit root tests to check the stationarity of the variables and test results are presented in Table 1 . Data is tested for stationarity so as to avoid the problem of spurious regression. Both ADF and PP tests test the null hypothesis of a unit root. The null hypothesis of a unit root is rejected in favour of the stationary alternative in each case if the test statistic is more negative than the critical value. Results of unit root tests reported in Table 1 above indicate that when using the ADF test, variables are not stationary at level series but however become stationary when differenced once except for the variable ADR which is not stationary after the first difference. When the PP test is considered, variables become stationary when differenced once apart from the variable HSR which is stationary at level series. Based upon the results of the much stricter PP test, this study therefore concludes that all the variables are integrated of order 0 and 1.
Co integration Analysis Result and Interpretation 5.2
Having established the order of integration, co-integration tests are conducted to establish the existence of a long-run equilibrium relationship amongst the variables. In determining the number of co-integrating vectors, the study applied trace test and maximum eigenvalue test using the more recent critical values of MacKinnon et al. (1999) . The assumption of intercept and trend was used for all the variables as indicated by the Pantula Principle test results presented in Table 2 below. Table 3 below presents the results for both trace test and maximum eigenvalue for unrestricted co-integration rank test. The trace statistic tests the null hypothesis of r co-integrating vectors against the alternative hypothesis of n co-integrating relations. Results from the much stricter Johansen co-integration trace test indicate that there is 1 co-integrating relationship at 5% level of significance. The null hypothesis of no co-integrating vectors is rejected since the test statistic of about 92.83373 is greater than the 5% critical value of approximately 88.80380. However the maximum eigenvalue test fails to reject the null hypothesis of no co-integration as the test statistic of about 32.99288 is less than the 5% critical value of about 38.3310. Consequently, the maximum eigenvalue test proposes that there is no co-integrating relationship in the household savings model. Therefore based upon the results of the much stricter Johansen co-integration trace test, this study concludes that there exists 1 co-integrating relationship. Considering crucially at the numerical values of the coefficients and their respective signs, Equation (3) is interpreted as indicating that if all independent variables are held constant, HSR will reduce by 5.8235 units in the long run. A positive co-integrating equation coefficient of ADR 1.047344 signifies a positive and insignificant relationship between HSR and ADR whereby a unit increase in ADR will cause HSR to increase by 1.047344 units. This relationship does not concur with the theory as well as expected priori. Findings of the study support the work of Hermansson (2002) who argue against the saving pattern proposed by the LCH stating that research of actual saving in several countries show that there is more saving and lower borrowing than expected among young people despite the fact that current income is less than future income. In addition, some economists argue that the older generations save for bequest motives, thereby supporting the positive relationship. Findings also support the works of Aktas et al (2012) ; Bersales and Mapa (2006) , and Rehman et al (2010) . A negative co-integrating equation coefficient for Y of about 180.7911 represents a negative relationship that exists between the level of income and household savings, whereby a unit increase in Y causes HSR to decrease by 180.7911 units. This is also inconsistent with theory and expected priori. The findings of the study can be attributed to lack of selfcontrol as argued by many theorists that individuals lack self-control such that if income increases in some periods, households might increase consumption levels and fail to increase savings. Mahlo (2011) discuses that lack of selfcontrol which hinders household savings can distort the behaviour of savings as predicted by theory as some situations are more conducive to savings than others, at ceteris paribus. In the South African context, Simleit, Keeton and Botha (2011) as well as Linde (2011) also found that income and household savings are negatively related. Prinsloo (2000) further supports this by proposing that household savings behave counter-cyclical in South Africa. This means that households tend to increase their levels of saving when the economy is in a downswing and decrease saving levels during an upswing. One such reason for such a saving behaviour may be that during downswing households expect the fall in economic activity to continue and thus the need to save more for future use. Likewise, during an upswing household expect the favorable economic activity to last for a longer period hence reduced saving levels as less income will be required for future consumption.
The positive coefficient for INF of approximately 6.370956 indicates that inflation has a strongly positive impact on household savings. It can be deduced that in the long run, if inflation rate should increase by a unit; it will cause household savings to increase by approximately 6.371 units. Findings support the works of Loayza, Schmidt-Hebbel and Servén (1999); Hüfner and Koske (2010) and Guan (2011. The impact of real interest rate on household savings is theoretically ambiguous; it can either be positive or negative depending on the effect (substitution or income) at hand. Results of the study indicate a positive coefficient signifying positive relationship whereby a unit increase in RIR will lead to an increase in HSR by 2.090 units. In the South African context, although Aron and Mullerberg (2000) as well as Simleit et al (2011) found a negative relationship, Mahlo (2011) discovered a positive relationship.
Short-Run Analysis: An Error-Correction Model 5.4
The purpose of the short run analysis is to discover whether the short-run dynamics are influenced by the estimated longrun equilibrium conditions, that is, the co-integrating vectors. The error correction mechanism is the speed or degree of adjustment i.e. the rate at which the dependent variable adjust to changes in the independent variables. The negative coefficient of the Error Correction Mechanism implies that there is a feedback mechanism in the short run. The error correction helps to correct any disequilibrium in the short run. Positive coefficient indicates that any disequilibrium in the variable continues to grow. However it should be noted that a positive coefficient in an error correction model could also signify incomplete specifications. Table 5 below show the results of the short run vector error correction model.
As reported in table 5, the coefficient of D (HSR) of approximately 0.003274 indicates that the speed of adjustment is around 0.33%. This implies that if there is a deviation from equilibrium, only 0.33% is corrected in one quarter as the variable moves towards restoring equilibrium. This means that there is slow speed of adjustment of HSR which maybe reflect little pressure on the variable in restoring to the equilibrium in the long run due to any disturbance. The slow speed of adjustment of GDP maybe interpreted as that there are other variables other than the ones specified in the model that affects HSR. The speed of adjustment is however not statistically significant with a t-value of around 0.27705 
Diagnostic checks for the VECMs 5.5
The diagnostic checks are very important to the model because they validate the parameter evaluation outcomes achieved by the estimated model. This arises because, if there is a problem in the residuals from the estimated model; it is an indication that the model is not efficient such that parameter estimates from the model may be biased. The VAR was tested for serial correlation using the langrage multiplier (LM) test, heteroskedesticity using the White test and normality by employing the Jarque-Bera. Table 6 presents the diagnostic tests results and they all reveal the suitability of the model hence the results from this research can be relied on. 
Conclusion and Recommendations
From the literature, savings plays a crucial role in an economy. They enhance a sustainable economic growth through financing domestic fixed capital formation. Savings act as a buffer in periods of low and/or fluctuating international capital flows. The focus of the study has been to examine the determinants of household savings in South Africa over the period 1990-2011. The study employed the Johansen co-integration test and Error Correction Method. The co-integration test showed the existence of long run equilibrium relationship among the variables. Findings of the study showed that whilst there is a negative relationship between household savings and the level of income, positive relationships exists between household savings and age dependency ratio, inflation and real interest rate. Findings of the study again indicated that all the variables under study except for the age dependency ratio are significant in explaining changes in household savings. Based on the findings in the study, a number of recommendations may be made. Firstly, the government should embark on counter-cyclical fiscal policy to avoid the development of excessive current account deficits during periods of more rapid economic growth, rising investment and falling saving. The government should increase its savings through an improvement in the government budget balance so as to raise overall savings in periods of economic upswings. Secondly the government should look for alternative ways such as borrowing and attracting foreign domestic investments (FDI) to fund domestic investments in periods of economic upswings as household savings will be low.
